Background
Many multi-sensor imaging systems that acquire multi-channel images require software-based resolution enhancement due to economical or technological constraints.
Contribution:
Novel approach to multi-sensor resolution enhancement • Unified framework for multi-frame super-resolution and single-image upsampling using a spatially adaptive Bayesian model
• General-purpose approach without limitation to a fixed number of channels compared to prior work [1] • Does not rely on guidance data as used, e. g. in RGB-D imaging [2] Bayesian Modeling of Multi-Channel Images
Formulation of multi-frame super-resolution and single-image upsampling as maximum a-posteriori (MAP) estimation problem:
x = arg max 
Multi-channel image prior modeling two complementary aspects:
• Intra-channel prior: Exploits sparsity of individual channels in the gradient domain using total variation like regularization
• Inter-channel prior:
-Modeling of statistical dependencies across channels -Definition of locally linear regression (LLR):
-LLR defined by filter coefficients (hyperparameters) Φ ij = (A ij , b ij ) and spatially adaptive confidence weighting κ(x i , x j )
Numerical Optimization
Energy minimization problem: Joint estimation of all high-resolution channels x and unknown LLR filter coefficients Φ arg min
LLR filter coefficients described by prior Γ(Φ) with weight ǫ Alternating minimization scheme: • Experiments with real RGB and multispectral image data: Improved reconstruction of smooth surfaces and edges without texture copying artifacts compared to guided upsampling [3] 
Conclusion
Unified framework for multi-channel super-resolution and upsampling:
• Applicable to various imaging setups: no limitations regarding the number of channels or the existence of guidance data • Outperforms tailor-made approaches in different domains
• Matlab code available on our webpage to facilitate future research
